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Â¬	Âª	expatriate	(United	States)	â	â	â	â	©	Rica)	Ã	¢	â,¬	â	â	â	â	â	â	â.	exercise	1.1	Consider	the	red	wave	shown	in	fig.	E1.1.	What	is	the	amplitude	of	a	width	of	the	wave	(a),	(b)	wavelength	and	(c)	frequency,	since	its	phase	speed	is	6	m	/	s?	Figure	E1.	Ã	¢	'2	Ã	¢'	4	Ã,	'6	6	4	2	0	1	2	3	4	5	6	7	8	9	10	10	x	(cm)	Ã¯	...	(volt)	Solution:	(a)	a	=	6	V.	(	B)	Ãž	Â	»=
4	cm.	(c)	f	=	up	Ãž	Â	»=	64	Ãƒ-	10	Ã,	'2	=	150	Hz.	Exercise	1.2	The	wave	shown	in	red	in	fig.	E1.2	is	given	byÃ¯	...	=	5cos2Ã¯	â,¬	t	/	8.	of	the	following	four	equations:	(1)	Ã¯	...	=	5cos	(2	Ã¯	â,¬	t	/	8	Ã	¢	'Ã	¯	â,¬	/	4),	(2)	Ã¯	...	=	5cos	(2	Ã¯	â,¬	t	/	8	+	Ã¯	â,¬	/	4),	(3)	ã	...	=	Ã,	'	5COS	(2	Ã¯	â,¬	T	/	8	Ã	¢	'Ã¯	â,¬	/	4),	(4)	Ã¯	...	=	5Sin2Ã¯	â,¬	T	/	8,	(a)	What
equation	applies	to	green	Wave?	(b)	What	equation	does	it	apply	to	the	blue	wave?	Figure	E1.	5	5	0	t	(s)	Ã¯	...	(volt)	1	2	3	4	5	6	7	8	9	10	11	12	13	14	SOLUTION:	a)	The	green	wave	has	a	width	of	5	V	and	a	period	=	8	s	.	His	peak	takes	place	before	that	of	the	red	wave;	Thus,	its	constant	phase	angle	is	a	positive	relative	to	that	of	the	red	wave.	A
complete	8	s	cycle	corresponds	to	2Ã¯	â,¬	in	phase.	The	green	wave	crosses	axis	1	of	1	s	before	the	red	wave.	So,	your	phase	angle	is	Ã¯	â	€	0	=	1	8	Ãƒ-	2	Ã¯	â,¬	=	Ã¯	â,¬	4.	Due	to	it,	Ã¯	...	=	5cos	(2	Ã¯	â,¬	T	/	T	+	Ã¯	â	€	0)	=	5cos	(2	Ã¯	â,¬	T	/	7	+	Ã¯	â,¬	T	/	7	+	Ã¯	â,¬	/	4),	which	is	given	by	#	2.	(	b)	Blue	Wave	period	=	8	s.	Its	phase	angle	is	delayed
against	the	red	wave	of	2	s.	So,	the	phase	angle	is	negative	and	given	by	Ã¯	â	€	0	=	ã,	'28	Ãƒ-	2	Ã¯	â,¬	=	Ã	¢	'Ã¯	2	â,¬	2,	and	Ã¯	...	=	5cos	(2	Ã¯	â,¬	t	8	Ã	¢	'Ã¯	2)	=	5Sin2Ã¯	â,¬	T	/	8,	which	is	given	by	#	4.	Exercise	1.4	Considers	the	red	wave	shown	in	Fig.	E1.4	.	What	is	the	width	width	(ATX	=	0)	(b)	wavelength	and	(c)	constant	attenuation?	Figure
E1.	Ã,	'5	5	0	x	(cm)	Ã¯	...	(volt)	(2.8,	4.23)	(8.4,	3.02)	1	2	3	4	5	6	7	8	9	10	11	12	13	14	Solution:	The	wave	shown	in	the	figure	It	has	a	sinusoidal	variation	Insued	its	amplitude	decreases	as	a	OFX	function.	Therefore,	it	can	be	described	by	the	general	expression	Ã¯	...	=	AEÃ	¢	'Ã®	Â	±	XCOS	(2	Ã¯	â,¬	x	Ãž	Â	»+	Ã¯	â	€	0).	From	within	the	coordinates	of
the	first	two	peaks,	let's	deduce	that	Ãžâ	»=	4	Ã,	8	=	5	.6	cm.	ATX	=	0,	Ã¯	...	=	Ã'5	vE	occurs	exactly	"â	€"	/	2	before	the	first	peak.	So,	the	wake-width	is	5	V	and	from	ã,	'5	=	5cos	(0	+	Ã¯	â	€	0),	it	follows	that	Ã¯	â	€	0	=	Ã¯	â,¬.	Consequently,	Ã¯	...	=	5	Ã	¢	''	Â	±	XCOS	(2	Ã¯	â,¬	x	5.	6	+	Ã¯	â,¬).	In	view	of	the	relationship	COSX	=	Ã	¢	'COS	(x	Â	±	Ã¯
â,¬),	Ã¯	...	can	be	expressed	as	Ã¯	...	=	Ã,'	5	andÃ	¢	''	±	XCOS	2	Ã¯	â,¬	x	5.	6	(V).	We	can	describe	the	width	like	5	V	for	a	wave	with	with	EFI	constant	phase	angle,	ASA	5	V	with	a	zero	phase	angle.	ATX	=	2	0.8	centimeters,	I	(x	=	2.	8)	=	4.	23	=	5	pieces	Ã	¢	2.	8	Ãž	Â	±	COS	(2	I	A	2.	8	5.	6)	=	5	pieces	2.	8	Ãž	±.	Thus,	and	2.	8	Ãž	Â	±	=	4.	23	5,	and	Ãž
Â	±	=	Ã	¢	21.	8	LN	(4.	235)	=	0	.06	NP	/	cm.	Exercise	1.6	An	electromagnetic	wave	propagates	in	Thez	direction	in	a	half	lossy	with	constant	attenuation	Ãž	±	=	0	.5	NP	/	m.	If	the	waveÃ	¢	s	electric	field	width	100	v	/	m	atz	=	0,	where	the	wave	race	can	arrive	before	its	breadth	will	be	reduced	to	(a)	10	v	/	m,	(b)	1	v	/	m,	(c)	1Ã	ŽÂ¼v	/	m?	Solution:	(a)
100	is	¢	Ãž	â	±	z	=	10	100	Ã	¢	0.	5	z	=	10	Ã	¢	0.	5	z	=	0.	1	Ã	¢	0.	5	z	=	LN0.	1	=	Ã	¢	2.	3	z	=	4	.6	m.	(B)	100	Ã	¢	0.	5	Z	=	1	Z	=	LN0.	01	Ã	¢	0.	5	=	9	.2	m.	(C)	100	Ã	¢	0.	5	z	=	10	to	6	z	=	ln10Ã	¢	8	Ã	¢	0.	5	=	37	m.	Exercise	1.7	Express	following	complex	functions	in	polar	form:	z	=	1	(4	Ã	¢	j	3)	2,	z	=	2	(4	Ã	¢	j	3)	1	/	2.	solution:	z	=	1	(4	Ã	¢	j	3)	2	=	[(42
+	32)	1/2	Ã,	Tana	13/4]	2	=	[5	Ã	¢	Ã	¢	36.	87	Ã	¢	|]	2	=	25	Ã	¢	Ã	¢	73.	7	Ã	¢	|	.z	2	=	(4	Ã	¢	j	3)	1/2	=	[(42	+	32)	1/2	Ã,	jtanÃ	¢	13/4]	1/2	=	[5	Ã	¢	Ã	¢	36.	87	¢	|]	1/2	=	Ã	Ã	¢	±	5	Ã	¢	Ã	¢	Ã	¢	¢	18.	4	Ã	¢	|	.exercise	1.9	A	SerieRlCircuit	is	connected	to	a	voltage	source	given	byvs	(t)	=	150cosÃ	tv).	Find	(a)	the	current	faser	Ãœ	and	(b)	instantaneous	current
(t)	=	400	FORR	Ã	¢	|,	L	=	3	MH,	ANDI	=	105	rad	/	s.	Solution:	(a)	from	the	example	1a	4,	ii	=	v	Ãœ	s	r	+	ji	l	=	150	400	+	j	105	to	3	to	10	a	3	=	400150	+	j	=	0.	3	300	Ã,	ã,	36.	9	A	|	(TO).	(B)	i	(t)	=	re	[ie	ã	ji	t]	=	re	[0.	3	Ã	¢	J	36.	9	Ã	¢	|	EJ	10	5	T]	=	0	.3COS	(105	TÃ	¢	36.	9	A	|)	(A).	Exercise	1.10	A	voltage	fender	is	Data	BYV	Ãœ	=	J5	V.	Findv	(T).
Solution:	V	=	J	ãœ	5	=	5	EJI	/	2	V	(T)	=	RE	[V	AND	ã	JI	T]	=	RE	[5	EJI	/	2	EJI	T]	=	5COS	(I	T	+	I	2)	=	Ã	¢	5SinÃ	(V).	Exercise	2.1	Use	Table	2-1	To	calculate	the	line	parameters	of	a	bfilar	air	line	whose	wires	are	separated	from	a	distance	of	2	cm,	and	each	is	1	mm	of	radius.	The	threads	can	be	treated	as	perfect	conductors	with	C	=	a.	Solution:	Two-
hander	air	line:	as	medium	between	the	wires	is	air,	Ãžî¼	=	Ãžî¼	0,	Ã¯	Â¼	Ã¯	Â¼	=	0	Andi	=	0.	d	=	2	cm,	a	=	1	mm	Ã	c	=	Ã	¢	rs	=	[i	fÃžÂ¼c	ic]	1/2	=	0ra	â²	=	0²	Â²	=	Â¼	Ã¯	0	i	ln	Ã¯	â	£	Â®Ã¯	Â	£	Â	°	(D	2	A)	+	A	(	D	2	bis)	2	bis	1i	â	£	âa	Ã¯	Â	£	Â	»=	(4	I	10	to	7	i)	LN	Ã¯	Â	£	Â®Ã¯	Â	£	Â	°	(202)	+	Ã	¢	(202)	2	bis	1i	Â	£	âa	Ã¯	Â	£	â	€	œ	=	4	to	10	to	7	LN
[10	+	Ã	¢	99]	=	1	.2	(ÃŽÂ¼h	/	m).	Ga	â²	=	0	becauseÃ	=	0	ca	Â²	=	i	Ãžî¼	0	ln	[(d	2	a)	+	a	(d	2	a)	2.	1]	=	i	to	8.	85	to	10	to	12	ln	[10	+	Ã	¢	99]	=	9	.29	(PF	/	m).	Exercise	2.2	Calculate	the	parameters	of	the	1	MHz	transmission	line	for	a	rigid	coaxial	air	line	with	internal	conductor	diameter	of	0.6	cm	and	an	external	conductor	diameter	of	1.2	cm.	The
conductors	are	copper	[see	Appendix	B	ForÃžÂ¼c	Andi	Cof	Copper].	Solution:	coaxial	air	line:	as	medium	between	the	wires	is	air,	Ãžî¼	=	Ãžî¼	0,	Ã¯	Â¼	Ã¯	Â¼	=	0	Andi	=	0.	a	=	0	.3	cm,	b	=	0	0,	6	centimeters,	ÃžÂ¼c	=	Ã¯	Â¼	0,	i	=	C	5.	8	to	107	s	/	m	rs	=	ai	fÃžÂ¼c	/	i	c	=	[i	to	106	Ãƒ	4	i	bis	10	a	7	/	(5.	8	At	107)]	1/2	=	2.	6	to	10	to	4	A	|.	RÃ	¢	â²	=	rs
2	i	(1a	+	1b)	=	2.	6	10	bis	4	2	i	(13	to	10	to	3+	16	to	10	a	3)	=	2.	08	Ãƒ	10	Â	±	2	(Ã	¢	|	/	m	)	LÃ	¢	â²	=	Â¼	Ã¯	0	2	I	LN	(BA)	=	4	I	A	10	to	7	2	Ã	LN2	=	0	.14	(ÃžÂ¼h	/	m)	ga	â²	=	0	becauseÃ	=	0	ca	Â²	=	2	i	Ãžî¼	ln	(b	/	a)	=	2	i	to	8.	85	to	10	to	12	LN2	=	80	.3	(PF	/	m).	Exercise	2.4	A	two-wire	pneumatic	line	has	the	following	row	parameters:	RA	Â²	=	0
.404	(MA	|	/	m),	the	Â²	=	2	.0	(ÃžÂ¼h	/	m),	GA	â²	=	0,	and	ca	Â²	=	5	.56	(PF	/	m).	For	5	kHz	operations,	determine	(a)	the	constant	attenuation	Â	±,	(b)	the	phase	ConstantÃžâ²,	(c)	the	phase	velocityup,	and	(d)	the	impedancez	characteristic	0.	Solution:	Given:	Ra	â²	=	0	.404	(MA	|	/	m),	GA	â²	=	0,	the	â²	=	2	.0	(ÃžÂ¼h	/	m),	CA	â²	=	5	.56	(PF	/	m).	(A)	Ãž
Â	±	=	king	{[(ra	â²	+	ji	lÃ	¢	â²)	(ga	â²	+	ji	cÃ	¢	¢	â²)]	1/2}	=	king	{[(0.	404	to	10	to	3	+	j	2	i	To	5	to	103	to	2	to	10	A	6)	(0	+	J	2	I	A	5	to	103	Ãƒ	5.	56	to	10	to	12)]	1/2}	=	RE	[3.	37	to	10	A	7	+	J	1.	05	to	10	A	4]	Ãž	Â	±	=	3.	37	to	10	A	7	(NP	/	M).	(B)	from	(a),	iâ²	=	im	{[(ra	â²	+	ji	lÃ	¢	â²)	(ga	â²	+	ji	cÃ	¢	â²)]	1/2}	=	1.	05	to	10	to	4	(rad	/	m)	.	(C)	up	=	i	iâ²	=
2	i	to	5	to	103	1.	And	10	and	4	=	3	10	(m	/	s).	(D)	z	=	0	r	200	â	€	¢	â	â	€	(and	10	6	3.	37	Ãƒ-	10	Ã,	'7	+	J	1.	05	Ãƒ-	10	Ã,'	4	=	(600	Ã	¢	'j	2)	Ã	¢	"|.	Exercise	2.5	for	a	transmission	line	without	loss,	Ã	Â	»=	20.7	cm	to	1	GHz.	Find®î¼rof	the	insulating	material.	Solution:	Ãž	Â»	=	Ã,å	Î	±	Â	»0	Î³R	Ãžr	=	(Ãž	Â"	0	ÃžÂ	»)	2	=	(c	fÃ®	Â	»)	2	=	(3	Ã	£	-	1081	Ã	£	-
108	Ãƒ-	20.	7	Ã	£	-	10	Ã,	'2)	2	=	2.	1.	Add	a	Review	and	share	your	thoughts	with	others	Readers.	Be	the	first.	Add	a	Review	and	share	your	thoughts	with	other	readers.	Be	the	first.	First.	
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